Introduction and objective: asymptomatic hypertransaminasemia (AH) is a common finding in clinical practice. We propose to determine the prevalence of AH in our environment, its epidemiology and its evolution.
INTRODUCTION
Over sixty transamination reactions have been identified in the liver, although the only transaminases with clinical value are the alanine aminotransferase transaminases (ALT) and the aspartate aminotransferase transaminases (AST). Both are used in clinical practice as markers of liver injury, being more specific of liver damage the increase in the parameters of ALT (1) . Both are usually present in serum at low concentrations, usually between 3 and 40 U/L, although the normal range varies between different laboratories (2). Its increase above the normal range in patients without symptoms/signs of liver disease is called asymptomatic hypertransaminasemia (AH) (3) .
Its prevalence in the general population varies between 4 and 21.7% (4) between studies and almost a third of people normalize transaminase levels in a second blood control (5, 6) . This data comes from Anglo Saxon countries that not only have different drug therapies but also have different health systems. There are no recent studies in our country.
The clinical significance of this disease lies in the role of liver disease in the health of the population, being among the leading causes of death (7) . The study of AH may contribute to early detection of these diseases.
In recent years, the determination of liver function assessments as part of the routine blood test of patients in primary and special care, and the proliferation of blood tests performed, has led to a significant increase in the detection of alterations of such assessments in the absence of symptoms of liver disease, presenting the clinician with a problem in relation to diagnostic and monitoring (8) .
This study has the following objectives: a) to assess the prevalence of AH in primary care in our country, describing, likewise, the epidemiological characteristics of patients; and b) to determine the time course of transaminase values in subsequent blood tests and follow-up studies performed in these patients.
METHODS
We conducted an observational study on patients from the area of the Health Service of Otero (Oviedo), part of the Area IV of the Health Service of the "Principado de Asturias". This is a mixed area (85% urban) comprising some 26,000 inhabitants.
The study included patients older than 15 years with increased ALT serological parameters and/or AST above normal values and excluded patients with known hepatic disease or symptoms and/or signs of liver disease, and patients outside the area of study. The study period included the years from 2006 through to 2009.
To estimate the prevalence of AH in a population with an estimated 13% prevalence, with an error of 2% and a confidence level of 95% was necessary to study 1,087 individuals. Patients with an unexpected alteration of transaminases constituted the study sample descriptively and evolutionarily. A sub-sample was selected among patients without alterations in transaminases of size equivalent to comparisons with the previous one.
The following variables were examined by the study: sociodemographic variables (age and sex); anthropometric (body mass index); clinical (presence of hypertension, diabetes, dyslipemia, malignancy, history of transfusion, intravenous drug addiction); habits (alcohol consumption); consumption of hepatotoxic drugs; blood tests (ALT, AST, gamma-glutamyltransferase, alkaline phosphatase, bilirubin, glucose, creatinine, hemoglobin, platelets); temporary (changes in the parameters of transaminases in blood tests); monitoring (prothrombin time, transferrin, thyrotropin, iron, albumin, hepatitis serology, transglutaminase antibodies, abdominal ultrasound, referrals to specialized care); and definitive diagnosis.
We carried out a review involving computerized medical records of patients and a review of blood tests results was made through the laboratory reports. Assuming a minimum of 1,087 blood tests needed (sample size) and an average of 28 tests/day (data obtained through a pre-pilot), it was necessary to review 40 days, which were chosen by simple random method from working days of 2006. The data obtained in those days was distributed as follows: blood tests with elevated transaminases, blood tests with normal transaminases, blood tests in which no parameters were measured and blood tests with increase in transaminases and the presence of some kind of liver disease. With this data, we measured the variables previously mentioned in patients with elevated transaminases. On the other hand, the variables were measured at baseline (not including follow-up variables) in the subgroup of patients with normal transaminases parameters. Data was entered into a database and processed with SPSS for Windows.
We estimated the prevalence of AH and the proportion of patients who normalized transaminases in subsequent blood tests, with confidence intervals (CI) of 95%. Variables were compared in patients with and without a diagnosis of HA and in patients with and without persistence of HA, by chi-square test for qualitative data and Student t test for quantitative data. Multivariate logistic regression analysis was used to analyze those variables that were associated with the presence and persistence of HA.
RESULTS
One thousand one hundred and thirty six blood tests were finally studied and data was distributed as follows: 132 blood tests with elevated transaminases; 734 blood tests with normal transaminases; 258 blood tests where transaminases were not measured, 12 blood tests excluded because of the presence of known liver disease.
The percentage of patients with HA was found to be 15.24% (95% CI 13.52 to 16.96%). In relation to the percentages of elevated AST and ALT, we obtained a 6.93% (95% CI 5.71 to 8.15%) and 14.31% (95% CI: 12.65 to 15, 97%), respectively. Moreover, the percentage found of normalization of transaminases in a second blood test was a 31.81% (95% CI: 26.21 to 37.4%).
The final sample was 282 patients (132 with AH plus a subsample of 150 randomly obtained from the 734 who did not have it). The average age of the sample was 53.5 years and 56% were women. The mean values of AST and ALT were 28.2 and 36.3 U/L respectively. The body mass index (BMI) of the patients was 28.4. 50% was taking a hepatotoxic drug and 28% consumed alcohol. These and other characteristics of the sample are summarized in table I, which also makes a comparison of patients with HA compared to those without. The mean values of AST and ALT in patients with AH was 37.5 and 55.3 U/L respectively. A notable result is the increased consumption of alcohol in patients with AH, 15.9%, compared with 10% alcohol consumption in patients without AH. Table II shows the multivariate analysis using as dependent variable the presence of AH with a statistically significantly association with BMI. Table III shows a comparison of patient characteristics with respect to the persistence or not persistence of elevated transaminases. This highlights the greater proportion of patients with cardiovascular risk factors (hypertension, diabetes, dyslipemia) in patients with persistence of AH. The average value of GGT in patients with AH was approximately twice that of patients without persistence of AH (80.4 versus 42.1 U/L). Table IV shows the multivariate analysis that uses as the dependent variable the persistence of AH, that was shown to be significantly associated with GGT values. Figure 1 shows the proportion of patients in whom there is normalization of transaminases during the period 2006-2009, confirming the growing trend of normalization of liver function tests during the study period.
DISCUSSION
The prevalence found in our study for AH was 15.24%. This figure is within that contained in the bibliography.
While studies such as that conducted in the U.S. found a prevalence of 8.1% (9) , others like the one published in Scotland get a 21.7% (10) of prevalence. Other authors report that the prevalence of hypertension in the general population ranges between 4-13% (4). These differences may be explained by several reasons: because the prevalence of hypertension varies with the type of population studied and the variability in different laboratories in the normal range of transaminases (11) .
On the other hand, the prevalence of isolated rise of AST and ALT was 6.93 and 14.31%, respectively, having also differences with the previously mentioned studies for the same reasons already stated regarding the prevalence of hypertension. It is striking that the prevalence of increased ALT is similar to that of AH, being, meanwhile, about twice that of AST (14.21 versus 6.93). This fact is mainly explained by the higher concentration of ALT in the liver, and its specific rise of liver damage.
The mean values of AST and ALT in patients with AH were 37.5 ± 21.3 U/L and 55.3 ± 40.2 U/L, respectively, similar to those found in other studies, such as Khedmat et al. in 2007 (12) . This confirms that the majority of increases above normal values for transaminases are mild, often below twice the normal range. Several studies claim that AH is associated with an increased risk of developing cardiovascular disease, hypertension, diabetes and dyslipidemia (12) . In our study, despite significant percentage of patients with these diseases among those with AH (28.8% of hypertensives, diabetics 18.2% and 33.3% of patients with dyslipidemia), no association was found statistically significant among these factors and the presence or persistence of AH, after carrying out a multivariate analysis controlling other variables. In turn, we found a relationship between elevated GGT and the persistence of AH. This finding could be explained by the close relationship between GGT levels and the presence of metabolic syndrome, as demonstrated by previous studies (13) , but also by the fact that alteration of this enzyme is a marker of increased liver damage.
Alcohol consumption is associated with liver damage and the development of advanced liver disease. The per-532 Medication-induced liver toxicity should always be considered faced with a rise of transaminases parameters, although there is wide clinical and analytical variability. There are no consistent patterns of incidence and prevalence of hepatic adverse effects of medication, and clinical significance of hepatotoxicity is highly variable (14) . This study found 44.7% of AH patients who had used potentially hepatotoxic drugs, and among them, 27.3% had used hepatotoxic drugs that we have called primary, mainly statins and methotrexate. Significant difference at the bivariate level, but not confirmed by controlling other parameters in the multivariate analysis. The same thing happened between the act of using these drugs and the persistence of AH.
In recent years, several studies have shown that elevated liver enzymes are often found in people with obesity (15), as measured by BMI. We found that the average BMI of patients with HA was 29.8, similar to that obtained in other studies of BMI levels around 27-30 (12) . Furthermore, in the multivariate analysis in our study we observed a statistically significant association between the patient's BMI and the presence of AH, an increase of 12.5% in the probability of AH for each point increase in BMI. Moreover, the average BMI of patients with persistence of AH was 30.1, similar to that of patients with AH, not being, therefore, statistically significant association between BMI and the persistence of AH, after a multivariate analysis controlling the other variables was carried out.
In relation to gender, the proportion of men and women with AH was around 50%, with an almost significant influence bivariate level (p = 0.096) but not significant in the multivariate analysis. Perhaps in the future one should consider the convenience of adjusting the range of normal In the qualitative data the percentage is shown and, in brackets, absolute numbers. In the quantitative data the mean is shown and, in brackets, the standard deviation. AH: asymptomatic hypertransaminasemia. transaminases gender and BMI as suggested by some authors (16), although they are population studies without histological confirmation. The rise above the normal range of GGT is often associated with the development of liver disease; that is why studies like the one published in Scotland (9) recommend the systematic determination of GGT in the request for additional tests conducted in Primary Care. The mean value of GGT in patients with persistence of AH was 71.1 U/L, and the percentage of high values of GGT in these patients was 88.4%. Therefore, it has been demonstrated an association between increased GGT and the persistence of AH, by multivariate analysis, finding a 1.1% increase in the probability of persisting AH for each unit of increase in GGT. It is striking that while there is this association, the persistence of HA was not significantly associated with a greater increase in the number of transaminases.
Different studies have shown a high percentage of patients with AH in which the transaminases values are normalised in subsequent blood tests (8) . Despite this, few physicians repeat liver function when faced with a patient with AH. In our study, the percentage of normalization of the serum levels of transaminases was 31.81%, similar to the percentage published in the previously mentioned studies. During the following three years (2006-2009) it was confirmed the progressive normalization of transaminases over time, as shown by other studies. Therefore, it confirms the relevance of repeating the levels of transaminases in dealing with all patients with AH before initiating further studies more expensive or complex.
In all patients with increased serum levels of transaminases, after a thorough history and physical examination, a battery of additional staggered tests is recommended if the increased levels persist (17) . There is no consensus or single diagnostic algorithm for conducting such tests, leaving the decision to the discretion of the physician. In our study, only hepatitis serology was requested in 50% of cases, all being negative. It is also striking that all patients with continued AH, an abdominal ultrasound was carried out in only 50%, with about one third being normal and two thirds showing fatty liver. It is surprising the low percentage of relevant additional tests requested from patients with persistence of AH. Therefore, it would be essential to promote and publicize the importance of a proper study of patients with AH in order to make possible an early diagnosis of liver disease, and also create unified algorithms of performance for a better approach to this kind of alteration. However, most tests carried out were normal, not arriving to a final diagnosis different to hepatic steatosis, except for a case of hemochromatosis and another of hepatic porphyra.
As for the limitations of our study, various aspects should be highlighted. One of the most important is the lack of data for some of the variables, which can influence reporting if the fact of having more disease, as an unexplained alteration of transaminases, determines that the histories of these patients are more comprehensive than those of comparatively healthy ones.
On the other hand, the lack of association between cardiovascular disease and alcohol consumption and the presence of AH may be due to the limited size of the sample, as there are studies in the literature that do establish the relationship.
In conclusion, the prevalence found in our study of AH was relatively high (15.24%) and those subjects with AH were more frequently obese. Nearly a third is normalized in a subsequent blood test. The high GGT is associated with persistence of AH. There is great variability in terms of additional testing in patients with AH, and the application of such tests is not protocol. 
